Viability and gene expression responses to polymeric nanoparticles in human and rat cells.
Applications of polymeric nanoparticles (NP) in medical fields are rapidly expanding. However, the influence of polymeric NP on cell growth and functions is widely underestimated. Therefore, we have studied cell and polymeric NP interactions by addressing two cell types with two endpoints (viability and gene expressions). Rat NR8383 and human THP-1 monocytic cell lines were exposed to 6 to 200 μg/mL of Eudragit(®) RL NP for 24 h, and cellular viability was estimated using MTT, WST-1, and trypan blue tests. A decrease of viability was observed with NR8383 cells (down to 70% for 200 μg/mL), and on the contrary, an increase with THP-1 cells (up to 140% for 200 μg/mL). Differential expression of genes involved in oxidative damage (NCF1), inflammation (NFKB, TNFA, IL6, IL1B), autophagy (ATG16L), and apoptotic balance (PDCD4, BCL2, CASP8) was analyzed. ATG16L, BCL2, and TNFA were up-regulated in NR8383 cells, which are consistent with an induction of autophagy and inflammation. On the other hand, NCF1, NFKB, and IL1B were down-regulated in THP-1 cells, which may contribute to explain the increase of cellular viability. Our results show that (1) the toxic potency of NP is dependent on the cellular model used and (2) mechanistic toxicology should be the corner stone for the evaluation of NP hazard.